Besides these direct responses, environmental changes may also influence spider foraging 96 behaviour indirectly, as web-building is coupled to body size both within and among species.
97
Larger spiders produce on average larger, and often less densely structured webs (Gregorič et Behavioural responses to urbanization and other human-induced rapid environmental 114 changes, whether adaptive or not, can result from plasticity and/or genetic changes (Sih, Here, we study and quantify shifts in body size and web building in response to urbanization, 132 using univariate and multivariate mixed models in order to identify the relative contribution of 133 size constraints to (adaptive) behavioural changes. We used the garden spider Araneus 134 diadematus as a model; this species is one of the most common species in both urban and 135 non-urban orb web spider communities in western Europe (Dahirel et al., 2017 weaker to non-significant at larger spatial scales (Merckx et al., 2018) . We therefore expected
148
Araneus diadematus to present adaptive shifts in web-building behaviour in response to 149 urbanization, despite reduced size (due to reduced resources and/or the Urban Heat Island 150 effect) and body size-related constraints expected to lead to reduced web production in cities.
151
We studied responses to urbanization at two independent spatial scales, to obtain indices on 152 the roles of genetic adaptation vs. plasticity, and to account for the fact that environmental 153 correlates of urbanization may be scale-dependent (Kaiser et and sampling date values were scaled to unit standard deviation prior to inclusion in models
234
(see Table 1 the residual within-population matrix).
264
All models were fitted using the MCMCglmm R package (Hadfield, 2010 Vines, 2006; all ̂ were ≤ 1.05).
276
There was no evidence of residual spatial autocorrelation in any of the retained models; 95% 277 confidence intervals of spline correlograms (fitted using the ncf package; Bjornstad, 2016)
278
overlapped with 0 at all distances and for all response variables.
279

Results
280
Spider population density 281 The number of spiders found per site was not influenced by urbanization at either spatial scale
282
(95% Credible Intervals for all β overlapped with 0, Table 2 ). There was also no temporal 283 trend in spider abundance (Table 2 ).
284
Sources of variation in spider traits: univariate models ( contribution of both is however difficult in observational studies (Merilä & Hendry, 2014) .
415
We take advantage of our two-spatial scales design, and the fact that plasticity and genetic adaptation in urbanization-driven silk production changes. We acknowledge our results only 426 provide first hints in this direction, and that further research will be needed to quantify the 427 contribution of genetic selection relative to developmental and behavioural plasticity.
428
Costs associated with urban life were especially prominent at the local scale. Indeed, at this 429 scale, body sizes and web capture surfaces were smaller, and lower fecundity was observed 430 despite stable population densities (Fig. 2, Table 2 ). Egg load did not, however, covary with critically to the draft and gave final approval for publication.
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Predictions are based on fixed effects from univariate models ( Urbanization level
